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(57)Abstract: 

PROBLEM TO BE SOLVED: To allow using of a PC 
camera mode with ease and also improve the frame rate of 
images displayed on external equipment. 
SOLUTION: When a digital camera 2 is connected to a 
personal computer via a USB connector 46, the camera 2 
is automatically set to the PC camera mode. Linked with 
this arrangement, a lens barrel is set to a wide-angle side, 
and a media controller 63 and an image display LCD 22 
are suspended. Moreover, operation button of an operating 
part 21 is disabled to display a mode name on a setting 
display LCD. Picked up image data are compressed and 
converted to an expandable format by the computer at a 
compress-decompress processing circuit 65 to be stored in 
three pieces of frames 0-2 of a buffer memory 60. The 
image data are transmitted one after another in response to 
requests from the computer. 



CLAIMS 

[Claim(s)] 

[Claim 1] Reproduction mode which displays still photographing mode which records a photoed 



(54) DIGITAL CAMERA 




still picture in a memory, and a photoed picture on LCD for image display, A digital camera being 
interlocked with connection with said external instrument, and shifting to animation 
photographing mode from other modes in a digital camera provided with animation photographing 
mode etc. which transmit image data of a frame unit to a connected external instrument 
intermittently and periodically. 

[Claim 2] The digital camera according to claim 1 cancelling so that at least one or more control 
means cannot be operated by animation photographing mode among control means used in the 
modes other than said animation photographing mode. 

[Claim 3]The digital camera according to claim 1 or 2 characterized by moving a taking lens to the 

wide angle side at the time of shift to said animation photographing mode. 

[Claim 4] Claims 1 thru/or 3 being interlocked with shift to said animation photographing mode, 

and suspending image display of LCD for image display are the digital cameras of a statement 

either. 

[Claim 5]Claims 1 thru/or 4 being interlocked with shift to said animation photographing mode, 

and displaying operational mode are the digital cameras of a statement either. 

[Claim 6] Claims 1 thru/or 5 which are provided with the following and characterized by 

transmitting compressed image data read from memory space different from under record to an 

external instrument one by one are the digital cameras of a statement either. 

A compression processing means to compress photoed image data in form which can be elongated 

with said external instrument. 

A buffer memory which divided compressed image data into two or more memory spaces 
memorized one by one. 

[Claim 7]The digital camera according to claim 6, wherein transmission to an external instrument 
of said image data is performed according to a requirement signal inputted from an external 
instrument. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the digital camera provided with the animation 
photographing mode which connects with a personal computer and performs animation 
photography. 
[0002] 

[Description of the Prior Art] There is a digital camera provided with the still photographing mode 
which records the photoed still picture in a memory, and the reproduction mode which displays 
the recorded image data on LCD for image display. It connects with external instruments, such as 
a personal computer, and some of such digital cameras are provided with PC camera mode which 
can be used for an animation input. 

[0003]When using a digital camera by PC camera mode, the docking station where the digital 
camera was first connected to a personal computer, connection, or a personal computer is 
equipped with a digital camera. And the final controlling element of the digital camera was 
operated and it had set to PC camera mode. When connecting it with a personal computer, Since it 
is [ photoing the user itself from the place (for example, on a desk) in which the personal computer 
is installed in many cases ] a short distance comparatively, in order to carry out wide angle 



photographing, at the digital camera provided with the zoom lens, moving a taking lens to the 
wide angle side etc. needed to be operated. 

[0004]In the above-mentioned PC camera mode, the transfer rate of image data became slow, and 
the frame rate of the picture displayed on a personal computer might fall, and it might become the 
top transmittal letter voice instead of an animation. Even if it transmitted image data with small 
data volume with the quick transfer rate, the processing speed of the near external instrument to 
receive might not do. So, to JP,1 1-69326,A, the video camera which switched the transfer rate 
according to the kind of image data, such as a still picture and an animation, is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention]When carrying out PC camera mode use of the above- 
mentioned digital camera, the mode change and the photographing field angle needed to be 
adjusted by zooming operation etc. (to the wide angle side), and it was troublesome operationally. 
Photography might be interrupted accidentally [ operation ] during photography by PC camera 
mode. 

[0006] Although the taken image was shown also during photography by PC camera mode in the 
conventional digital camera by LCD for image display, since a photographing content was 
checked on the screen of a personal computer, it was useless in respect of power consumption and 
image transfer efficiency in PC camera mode. There was also a problem that it was unclear in 
which mode the digital camera is operating. 

[0007]Even if it only raised the transfer rate of image data, drop frame might occur with the 
capability of the external instrument, etc. 
[0008]The purpose of this invention is as follows. 

It is for solving the above-mentioned problem, and enable it to use PC camera mode easily. 
Raise the frame rate of the picture displayed on an external instrument. 

[0009] 

[Means for Solving the Problem]In order to solve the above-mentioned problem, a digital camera 
of this invention is interlocked with connection with an external instrument, and is made to shift to 
animation photographing mode from other modes. 

[0010]Inside of a control means which is interlocked with shift to animation photographing mode, 
and is used in the modes other than animation photographing mode, Cancel so that at least one or 
more control means cannot be operated by animation photographing mode, or move a taking lens 
to the wide angle side, image display of LCD for image display is stopped, or it is made to display 
operational mode. 

[001 1] A compression processing means to compress photoed image data in form which can be 
elongated with an external instrument, A buffer memory provided with two or more memory 
spaces which memorize compressed image data one by one is provided, and compressed image 
data read from another memory space during record is transmitted to an external instrument one 
by one. Transmission to an external instrument of image data is made to be performed according 
to a requirement signal inputted from an external instrument. 
[0012] 

[Embodiment of the Invention] Drawing 1 and drawmg 2 are the appearance perspective views 
showing the composition of the digital camera 2 which is the electronic equipment which carried 
out this invention, and the docking station 3 of this digital camera 2. The photographing mode to 
which the digital camera 2 performs still photographing, and the reproduction mode which 
reproduces a taken image, It has the communicate mode which transmits and receives data among 
external instruments, such as a personal computer, and two or more operational modes, such as PC 



camera mode which connect with a personal computer and functions as a camera for an animation 
input. 

[0013]In the front face of the digital camera 2. It blinks at the time of the object side finder 
window 7 which constitutes the body tube stowage 4, the lens barrier 5, and the finder 6, the 
strobe light part 8 which irradiates with a strobe light towards a photographic subject, the shutter 
button 9 used for shutter release operation, and timer photography. The light-emitting part 10 
grade for self-timers which tells photographing timing is provided. 

[0014]As shown in drawing 3 , when the zoom lens body tube 13 into which the taking lens 12 was 
built is stored in the body tube stowage 4 and the digital camera 2 is in a power OFF state, it 
collapses in the body tube stowage 4, and is protected by the lens barrier 5. If one [ the power 
supply of the digital camera 2 ], it projects from the front face of the digital camera 2. When the 
digital camera 2 is set to PC camera mode, a photographing field angle moves to the large wide 
angle side used as pan-focus with deep depth of field automatically. 

[0015]The memory card slot 16 to which the memory card 15 is set is formed in one side of the 
digital camera 2. The memory card reader which write the data to the memory card 15 is built in in 
the inner part of this memory card slot 16. The memory card slot 16 is protected by the protective 
cover 17 of the sliding type in order to prevent invasion of dust, etc. 

[0016]The LCD22 grade for image display which functions on the back of the digital camera 2 as 
the eyepiece side finder window 20, the final controlling element 21, and viewfinder which 
constitute the finder 6 is provided. The finder light-emitting part 23 which lights up, blinks and 
tells the state of the digital camera 2 is formed in the side of the eyepiece side finder 20. In the 
final controlling element 21, the power button 24 which switches ON and OFF of a power supply, 
two or more manual operation buttons 25-27, and LCD28 for setting out which display 
information, including various setting out etc., are provided. Mode set of the digital camera 2 and 
various other setting out are performed by the final controlling element 21. The contents of the 
mode, such as "photographing mode", "reproduction mode", "PC camera mode", are displayed on 
this LCD28 for setting out with various setting-out matters. 

[0017]If the digital camera 2 is set as PC camera mode, each manual operation button of the final 
controlling element 21 will be set so that a reaction may not be shown at all, even if cancelled and 
operated. LCD22 for image display is set so that nothing may be displayed. "PC camera mode" 
and operational mode are displayed on LCD28 for setting out. Since current supply is suspended, 
as for the surveillance of media insert and remove, it is stopped by the memory card reader. Also 
when the digital camera 2 is in PC camera mode, operation of the power button 24 has become 
possible with as. 

[0018]In the side of another side of the digital camera 2. To a monitor or a videocassette recorder, 
composite signals, such as NTSC. The Universal Serial Bus (USB) connector 31 connected to the 
video output connector 29 to output, the AC power connector 30 to which an AC power adapter is 
connected to and a DC power supply is supplied, a personal computer, etc. is formed. The 
connection connector 32 of concave shape is formed in the bottom of the digital camera 2. The 
connection with the personal computer using USB connector 31 is used when using the digital 
camera 2 as a camera for an animation input, when transmitting and receiving the image data 
recorded on the memory card 15. 

[0019]The battery chamber to which the battery 34 is set is provided in the digital camera 2, and 
the opening 35 for accessing a battery chamber is formed in the bottom of the digital camera 2. 
This opening 35 is opened and closed by the lid member 36. The battery 34 which can be charged 
is set to a battery chamber. 

[0020]It connects with the digital camera 2, and the docking station 3 intervenes connection with 



external instruments, such as an AC power and a personal computer, and, generally may be called 
a cradle. The docking station 3 is carried out in the approximately trapezoidal shape, and the 
placing part 38 of concave shape by which the upper surface is equipped with the digital camera 2 
is formed. In this placing part 38, the contact button 39 which fits into the connection connector 32 
of the bottom of the digital camera 2, and is electrically connected is formed. 
[0021]The power button 41 which operates ON and OFF of the power supply of the digital camera 
2 connected to the docking station 3, and the light-emitting part 42 for status displays which emits 
light according to the operating state of the digital camera 2 are formed in the front face of the 
docking station 3. 

[0022]The same video output connector 44 as what is provided in the digital camera 2, the AC 
power connector 45, and USB connector 46 are formed in the back of the docking station 3. These 
connectors 44-46 are connected to the contact button 39 by docking station 3 inside. When the 
digital camera 2 is a simple substance, When the connectors 29-31 are used and the digital camera 
2 is connected to the docking station 3, the connectors 29-31 of the digital camera 2 are cancelled, 
and only each connectors 44-46 of the docking station 3 become usable. 

r00231 Drawing 4 is a block diagram showing the electric constitution of the digital camera 2 and 
the docking station 3. Although not illustrated in detail, the motor for focuses which performs 
focus control, and the motor for zoom which performs zooming are built into the lens barrel 13. 
Drive controlling of these motors is carried out by Motor Driver 49 connected to CPU48 which 
controls the digital camera 2 whole. The shutter unit of diaphragm combination is incorporated in 
the lens barrel 13, and this shutter unit is also controlled by CPU48. 

[0024]CCD51 by which the object light which penetrated the taking lens 12 is picturized behind 
the lens barrel 13 is arranged. A timing signal (clock signal) is inputted into this CCD51 from the 
timing generator 52 controlled by CPU48. The signal outputted from CCD51 is inputted into the 
correlation double sampling circuit (CDS) 53, and is outputted as image data of R, G, and B which 
corresponded to the amount of stored charge of each cell of CCD51 correctly. The image data 
outputted from CDS53 is amplified with the amplifier (AMP) 54, and is changed into digital data 
with A/D converter 55. The clock signal of the timing generator 52 is used also for the operation 
timing of each part via the data bus 56. 

[0025]It is connected to CPU48 via the data bus 56, and the image input controller 58 controls 
CCD51, CDS53, AMP54, and A/D converter 55 by the command of CPU48. The image data 
outputted from A/D converter 55 is written in the video memory 59 or the buffer memory 60. 
[0026]When LCD22 for image display is used for the video memory 59 as a viewfinder, image 
data with low resolution is recorded temporarily. The image data recorded on the video memory 
59 is sent to LCD driver 62 via the data bus 56, and is displayed on LCD22 for image display. The 
image data of the high resolution by which the buffer memory 60 was picturized is recorded 
temporarily. 

[0027]While the image data of the picturized high resolution is recorded on the buffer memory 59, 
the picture signal processing circuit 65 performs convert colors, gamma conversion, etc., for 
example to the image data of 12-bit RGB, and changes them into the image data of 8-bit RGB, and 
Y-C processing is carried out. Then, compressive conversion is carried out to the image data of a 
JPEG format for example, in the compression extension processing circuit 66. The image data read 
from the buffer memory 60 is recorded on the memory card 15 by the memory card reader by 
which drive controlling is carried out by the media controller 63. 

[0028]When connecting the digital camera 2 to a personal computer and using it as a PC camera, 
the video memory 59 is divided into two fields, the frame A and the frame B, and the buffer 
memory 60 is used, dividing into three fields, the frame 0, the frame 1, and the frame 2. It is 



controlled by CPU48 and the counter 68 which performs the count of 0-2 whether image data is 
written in the frame of each memory 59 and 60 throats. Reading and writing of image data are 
performed synchronizing with the clock signal supplied from the timing generator 52. 
[0029]The external instrument communication circuit 70 which is controlled by CPU48 and 
performs data communications with external instruments, such as a personal computer, is 
connected to the data bus 56. The video output connector 29 of the digital camera 2, the AC power 
connector 30, and USB connector 31 are connected to this external instrument communication 
circuit 70. If a personal computer is connected to USB connector 31 via a USB cable, the external 
instrument communication circuit 70 will input the external instrument detecting signal showing 
the personal computer having been connected into CPU48. CPU48 sets the digital camera 2 to PC 
camera mode according to an external instrument detecting signal. 

[0030]The connection connector 32 of the digital camera 2 bottom is connected to the external 
instrument communication circuit 70. By connection with this connection connector 32 and 
contact button 39, the video output connector 44 of the docking station 3, the AC power connector 
45, and USB connector 46 will be connected to the external instrument communication circuit 70. 
And also when the personal computer is connected to USB connector 46 of the docking station 3, 
an external instrument detecting signal is inputted into CPU48 from the external instrument 
communication circuit 70. 

[0031] Photography will be started, if the digital camera 2 is set to PC camera mode and a "start 
video" command is transmitted to CPU48 from the personal computer 72 via the external 
instrument communication circuit 70, as shown in drawing 5 and drawing 6 . The counter 68 is 
reset and, simultaneously with this photographing start, counted value is set to 0. 
[0032]The image data for one photoed frame is inputted into the frame A of the video memory 59 
by the image input controller 58. It can come, simultaneously image data is read from the frame B 
of the video memory 59, and it is inputted into the compression extension processing circuit 66. 
Compressive conversion of the compression extension processing circuit 66 is carried out to the 
image data of JPEG FILE INTERCHANGE FORMAT (FIF) which prepared necessary minimum 
data for elongating the inputted image data with the personal computer 72. 

[0033]The image data by which compression processing was earned out is inputted into the frame 
of the buffer memory 60 of the same numerical value as the counted value of the counter 68. A 
leadframe command is transmitted to CPU48 via the external instrument communication circuit 70 
from the personal computer 72. The image data compressed from the frame of the same buffer 
memory 60 as the value of counted value- 1 reads CPU48, and it is inputted into the personal 
computer 72 via the external instrument communication circuit 70. The counter 68 counts up after 
transmission of the image data to the personal computer 72. Image data is inputted one by one into 
the personal computer 72 by this repetition. 

[0034]Next, an operation of the above-mentioned embodiment is explained, referring to draw \ng 
and the flow chart of 8. If the lower part of the digital camera 2 is inserted into the placing part 38 
of the docking station 3 as shown in drawing 3, the connection connector 32 and the contact 
button 39 will fit in, and the digital camera 2 and the docking station 3 will electrically be 
connected. 

[0035]When the personal computer 72 is connected to USB connector 46 of the docking station 3 
at the time of wearing to the docking station 3 of the digital camera 2, the external instrument 
communication circuit 70 shown in drawing 3 inputs an external instrument detecting signal into 
CPU48. CPU48 is not concerned with the power supply state of the digital camera 2, and a mode 
state, but sets the digital camera 2 to PC camera mode. 

[0036]The lens barrel 13 moves to the wide angle side which is pan-focus, and LCD22 the media 



controller 63 and for image display is stopped. Manual operation buttons other than power button 
24 of the final controlling element 21 are cancelled, and PC camera mode and a mode name are 
displayed on LCD28 for a setting-out display. Thus, since connection with the personal computer 
72 is identified and it was made to shift to PC camera mode automatically, the troublesomeness of 
operation is reduced. 

[0037]Photography will be started, if a connected state with the personal computer 72 is 
established and a "start video" command is transmitted to CPU48 from the personal computer 72. 
The counter 68 is reset and, simultaneously with this photographing start, counted value is set to 0. 
[0038]The image data for one photoed frame is inputted into the frame A of the video memory 59 
by the image input controller 58. It can come, simultaneously image data is read from the frame B 
of the video memory 59, and it is inputted into the compression extension processing circuit 66. 
The compression extension processing circuit 66 carries out compressive conversion of the 
inputted image data to the image data of JPEG FIF which can be elongated with the personal 
computer 72. 

[0039]The image data by which compression processing was carried out is inputted into the frame 
0 of the same numerical buffer memory 60 as the counted value of the counter 68, for example, a 
frame. If these operations are repeated and image data is recorded on three frames of the buffer 
memory 60, CPU48 will transmit the signal which shows that image transfer preparation was 
completed to the personal computer 72. 

[0040]Then, a "leadframe" command is transmitted to CPU48 via the external instrument 
communication circuit 70 from the personal computer 72. CPU48 reads the image data 
compressed from the frame 2 of the same buffer memory 60 as the value of counted value- 1, for 
example, a frame, and inputs it into the personal computer 72 via the external instrument 
communication circuit 70. The counter 68 counts up after transmission of the image data to the 
personal computer 72. 

[0041]It is elongated within the work memory of the personal computer 72, and the image data 
sent to the personal computer 72 is displayed on a monitor. Henceforth, video is displayed on the 
monitor of the personal computer 72 by the image data recorded on the buffer memory 60 being 
sent to the personal computer 72 one by one. Thereby, video can be photoed, without generating 
the fall of a frame rate. Since image data is transmitted after acquiring the leadframe signal from 
the personal computer 72, data transfer suitable for the throughput of the personal computer 72 can 
be performed. 

[0042]In the above-mentioned embodiment, although the mode display was performed to LCD for 
setting out, the light-emitting part for self-timers and the light-emitting part for status displays of a 
docking station are made to emit light, and a mode display may be performed. 
[0043] 

[Effect of the Invention] As explained above, according to the digital camera of this invention, 
photographing mode of operation can be set easily and the photographing errors by an operation 
mistake, etc. are not generated. Since image data can be transmitted according to the throughput of 
an external instrument, there is no drop frame and the animation input of a high frame rate can be 
performed. 
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